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Tree of Birds

Avian Phylogeny (Neornithes, Aves), Systematics and Classification

claws 2; toes 2 (didactyl with small nails); pygostyle
cervical vertebrae 20; primaries 16, secondaries 20

habitat: open savannah STRUTHION'FORM ES ostriches 2

Africa (formerly also in Arabia)

palate paleognathous; flightless with reduced wings; sternum without keel

coracoid fused with scapula; clavicle - or reduced claws 1; toes 3 (tridactyl)
drh feaLhers all or\llelll' the body; no ptedr¥lae ( ) cervical vertebrae 17; primaries 12, secondaries 16 h 2
compound rhamphoteca; phallus +; caeca +; nidifugous (precocia habitat: open land R rheas
Africa, Australia, New Zealand, S America S America H E I FORM ES
50 Mya

toes 4; decurved bill with open nostrils at tip (olfactorial)
eyes reduced, mainly nocturnal

imaries 3—4, daries 9; ical b16A iwi
primaries secondaries 9; cervica t:l,ee\l;vtezgzlznd PTERYGIFORMES kiwis 5

claws lacking; toes 3 (tridactyl)
cervical vertebrae 18-20

syrinx absent; caeca reduced CAS UARIIFORMES emu, cassowaries 4

Australia, New Guinea

flight £; toes 3-4; preen gland +; polygamous
eggs incubated by &; precocial
carina +; complex rhamphotheca

primaries 10, seconadries 13-16, cervical vertebrae 16-18 TINAM I FORM ES tinamous 47

S to C America

beak short-strong; feet rasorial
feathers with aftershaft

crop/gizzard; gall bladder +; precocial
worldwide

—m

beak broad, lamellae; toes (3)+1

preen gland feathered; penis +

primaries 10—11, tail feathers 12—24; precocial
worldwide

54 Mya

wings long; legs short ; migratory

beak small, gaping, with small pinnate bristles; insectivorous
monogamous; ground nesting; eggs 1-2; semi-precocial
worldwide

intra-
pterygoidal
palate joint

fused wings long, humerus short-stout

legs small/short; feet without scales

metacarpals derived form of splenius capitis muscle
elongate 11 primaries worldwide
3rd finger egg shell externally with amorphic calcium phosphate
ilioischiadic parasitized by amabiliids (cestodes)
fenestra
closed

tail long
beak short-stout, serrate

o ings st Ml JSOPHAGIFORMES turacos 23

preen gland lacking; rudimentary penis; pulviplumes
ground-dwelling but able to fly

sexual dimorphism OTIDIFO RM ES bustards 26

Eurasia, Africa, Australia

toes 2+2 zygodactylous
cere lacking

COLUMBAVES J sexual dimorphism (G CULIFORMES cuckoos 150

head small; trunk stout-muscular; cere +
> crop large (crop milk); drink by suction
ya

[ NEOGNATHS

eggs 1-2
worldwide

pulviplumes
clavicle reduced
Madagascar (endemic)

legs short; beak short
ground nesting

eggs 1-3; precocial
Asia, Madagascar

l NEOAVES

phallus aftershaft; tail short; legs * long

absent crop none; webbed feet none rails and allies, flufftails, finfoots
monogamous (except Psophiidae); precocial G . L ’
g ( : P )we)rldwide RU I F O RM E S cranes, limpkin, trumpeters 188

aftershaft; primaries 11; retrices 12—26; preen gland feathered . . . .
- mostly carnivorous; s"g'?,t sexﬂa| dimorphism shorebirds and relatives: sandpipers, plovers

. i i- i halaropes, stilts, jacanas, painted snipes
Al Semlwlgﬁgs;i:::la; C HARAD RI I FO RM ES Bratincoﬁes, gulls ajnd terns?seedsnipeg 383
sheathbills, skimmers, skuas, auks

divers; webbed toes, anisodactylous
legs far back, double-serrated, horny

beak straight/pointed; cervical vertebrae 17—21; carry young on back POD'C'PEDIFORM ES grebes 23

worldwide

bill: water-straining with internal lamellae
large, rough-surfaced tongue

reathers pink  PHOENICOPTERIFORMES | flamingos :

pulviplumes; carnivorous
no sexual dimorphism; monogamous

1(k 2 bitt i
= s caps s or suntiten) B YRYPYGIFORMES sunbittern, kagu :

64 Mya

two middle tail feathers long
beak large, long, pointediI toes (4) webbgadI
66 M . . . -
< D e PR Ee e PHAETHONTIFORMES tropicbirds 3

divers; toes (3)+1; cervical vertebrae 14-15

retrices 16—20, primaries 11; beak straight/pointed; patella absent
monogamous; slight sexual dimorphism; eggs 2; young carried on back
N America, N Europe

flightless: wings modified to fins/paddles, respective bones flat
toes 4 of which (3) webbed

no sexual dimorphism; eggs 1-2; altricial

Antarctic to Galapagos Islands (35° S to 66° S)

nasal tube, beak covered with horny plates

nasal gland large (salt excretion); gastric oil; toes (3)+0
primaries 10; cervical vertebrae 15; eggs 1

Southern Hemisphere

legs/neck/beak long; toes (3)+1 anisodactylous
carnivorous; slight size dimorphism

seasonal partnership; eggs 3-5(7); altricial
worldwide

ubiquitous
mostly tropical
toes (4) totipalmate
nostrils small to absent hallux turned forward and connected by web to digit I
piscivorous incubation patch absent
gular patch bare salt-excreting gland within the orbit
legs short; wings long worldwide
mostly colonial breeders

herbivorous; young with claws on digits for climbing
breeding: pairs with helpers; communal nesting associations
crop muscular, large (foregut fermentation); oil gland feathered

sternum deeply incised; rectrices 10 OPISTH OCOM'FORM ES hoatzin 1

S America

diurnal birds of prey; beak stout, decurved, cutting edge
wings broad/rounded; neck short; cere and eye ring bare and often conspicuous

sexual and size dimorphism (except Cathartidae); monogamous ACCIPITRIFO RM ES raptors (incl. New World vuItures) 266

worldwide

mostly nocturnal birds of prey; head rotates
tubular eyes/ear openings large; beak small/heavy; toes 2+2 zygodactylous

> size dimorphism; monogamous; egg?n;ol:-?dt\:l,iég STR' G I FO RM ES owls 243
! 64 My a

toes 2+2 pamprodactylous; head crest
no sexual dimorphism; arboreal; gregarious

reags2-46) (G '
e i A, OLIIFORMES mousebirds :

insectivorous tree-dweller; short legs
bronchial syrinx; powder downs

naked oil gland; sexual dimorphism; often with 4th toe LEPTOSOM | FORM ES cuckoo roller 1

Madagascar, Grand Comoro, Mayotte, Anjouan Islands

toes 2+2 heterodactylous; plumage conspicuous
arboreal; sexual dimorphism

monogamous; eggs 2-4 TROGON IFORMES trogons, quetzals 43

omnivorous
beak long, decurved

°"‘V‘E‘Zr2§?§?ﬂi ircn;nw?glzr:gsui: BUCEROTlFORM ES hornbills, hoopoes, wood hoopoes 74

zygodactylous
cavity nesters

naked at hatching P|C|FORM ES woodpeckers, toucans, barbets 445

Eurasia, Africa, America

Michael Wink, Prof. Dr.

Heidelberg University

IPMB, Dept. of Biology

Im Neuenheimer Feld 364
D-69120 Heidelberg, Germany

ubiqitous

. . - head large insectivorous
=i/ | . feet |
Freie Universitat| Qq - eet sma toes (3)+1 kingfishers and allies:

NS : dactyl
EReE carnivorous sy"wﬁﬁ?(vﬁﬁi CORAC"FO RM ES rollers, todies, motmots, bee-eaters 177

o plumage
. . conspicuous

Theodor C. H. Cole, Dipl. Biol. beak long ground-dwelling

i neck long, beak long/strong; toes 3+1

Dah_Iem Centre of Plant Sciences (DCPS) monogamous, eggs 23

Institute of Biology — Botany S America
Freie Universitat Berlin

. diurnal birds of prey; kill with beak (tomial tooth)

AltenStemStr: 6 wings long/tapering, sickle-shaped in flight; full molt; cere and eye ring bare

D-14195 Berlin, Germany tubercle in nostril; legs yellow (gray); monogamous; eggs 1-6; semi-altricial

60 Mya worldwide

altricial

cere often feathered

|| |=——l= toes 2+2 zygodactylous; posture upright

' beak short/deep, decurved, cutting edge; conspicuous plumage

UFRPE - UAST Oceania, C and S America

e songbirds (Passeri/oscines) and Tyranni/suboscines

Alexandre M. Fernandes, Ph.D. . toes 3+1; primaries 9-10

y palate bony

Universidade Federal Rural de Pernambuco (UFRPE) worldwide

Unidade Académica de Serra Talhada (UAST)
Serra Talhada, PE, Brazil
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* hypothetical tree based on phylogenetic data (up to 2020)
* branch lengths deliberate, not reflecting true time spans; figures at nodes are
approx. divergence times (shaded circles: x Mya = million years ago) from Prum et al. (2015)
* features at nodes (incomplete) do not necessarily apply to all members of a group
* this poster presents an overview of the 40 orders currently accepted by the I0OC
* classification and species numbers (in gray) according to IOC World Bird List, Vers. 10.1 (2020)
* tree topology based on Prum et al. (2015); differing from Suh et al. 2015/16 who agrue for
a polytomy at the level of Neoaves (uncertain relationships there)
» features from: Sibley & Ahlquist (1990) Phylogeny and Classification of Birds, Yale Univ. Press;
Billerman et al. (eds.) (2020) Birds of the World, Cornell Lab. of Ornithology, Ithaca, NY




